In vitro effects of cyclosporin A on the expression of adhesion molecules on human umbilical vein endothelial cells.
Among the different factors playing crucial roles in endothelial cell activation, cytokines such as interleukin-1 (IL-1), interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-alpha) and interferon-gamma (IFN-gamma) have been reported to demonstrate profound effects on this cell type. It has been shown that the increased release of IFN-alpha/gamma and TNF-alpha causes structural and functional modulations of the endothelial cell. These cytokines participate in the recruitment and activation of the immune system. CsA is an immunosuppressive drug that is necessary at high levels in human recipients of vascularised xenografts. This drug could contribute to a prolonged graft survival by modulation of endothelial cell activation. The present study deals with the effects of cyclosporin A on adhesion molecule expression (i.e. ICAM-1, VCAM-1, E-selectin, P-selectin, PECAM-1 and the L-selectin ligand CD 34) on the surface of cytokine stimulated HUVECs. The in vitro model described herein mimics the stimulation of endothelial cells by cytokines as seen during inflammatory processes after transplantation. Therefore, HUVECs were activated either with TNF-alpha, IL-1beta or with a cytokine mixture consisting of those stimulants present at an elevated level in sera of patients during allograft rejection (i.e. IL-1beta, IL-2, IL-4, IL-6, IL-10, TNF-alpha and IFN-gamma). The results obtained show that the immunosuppression of CsA is not only achieved by inhibiting lymphocyte proliferation, but also by decreasing the expression of adhesion molecules on endothelial cells, which are the first target of the cellular rejection process. Co-incubation of stimulated endothelial cells with a final CsA concentration of 5 microg/ml revealed a significant down-regulating influence on the surface expression of E-selectin and VCAM-1.